Targeted inhibition of transient activation of the EGFR-mediated cell survival pathway enhances paclitaxel-induced ovarian cancer cell death.
Emerging studies have suggested that transient activation of the cell survival pathway may be the strategy for cancer cells to fight against chemotherapy and eventually mysteriously evade paclitaxel-induced cell death. Modulation of the EGFR-mediated survival pathway in addition to the utilization of paclitaxel renders a promise of better clinical management. The objective of this study was to understand the molecular mechanism of transient induction of EGFR-mediated cell survival by paclitaxel. We utilized ovarian cancer cell line, Caov3, cells to investigate the effect of paclitaxel on EGFR-mediated MAP kinase and AKT activation, and the expression of survivin. We found that paclitaxel transiently induced EGFR phosphorylation and ERK and AKT activation but not JNK and p38. Paclitaxel-induced ERK and AKT activity was inhibited by the EGFR inhibitor, PD153035; ERK inhibitor, U0126; and PI3 kinase inhibitor, LY294002, respectively. We observed that paclitaxel transiently induced expression of survivin in the early hours of treatment. Paclitaxel-induced survivin expression was inhibited by the EGFR inhibitor, PD153035. Inhibitors of EGFR, ERK and PI3 kinase all enhanced paclitaxel-induced cell death. We conclude that paclitaxel transiently transactivates EGFR, leading to activation of cell survival factors, such as ERK and AKT, and expression of survivin, which are all inclusively accountable for ovarian cancer cell resistance to paclitaxel treatment. A combination of these inhibitors with paclitaxel may be a better option for ovarian cancer treatment.